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structure of, 236 
O substance 
isolation of, 237 
tryptophane content of, 231 
Blood coagulation 
chemistry of, 249 
substances involved, 249-54 
Blood group substances, 236-38 
amino acid content, 237 
Blood lipids 
distribution in hypothyroidism, 95 
Blood plasma 
ammonium sulfate fractionation of, 246 
composition of fractions of, 243 
fractionation of human, 242, 249 
interaction of components, 247 
Blood proteins, 153 
Blood sulfate, fractionation of, 246 
Bone 
formation of, 273 
growth in swine, 275 
manganese in development of, 281 
Bone marrow, action of folic acid on, 394 
Boron 
in plant nutrition, 524 
in synthesis of inositol, 620 
Brain 
enzyme content of, 130 
metabolism of, 132 
Bromelin, 44 
in digestion of y-globulin, 245 
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C 


Calcium 
absorption 
action of phytic acid on, 407 
effect of phytate-phosphorus on, 274 
deficiency of, 276 
in epidermis, 284 
on growth, reproduction and life span, 
276 


of phosphates, utilization of, 275 
phosphorus and, 273 
requirements, dietary, 276, 402 
of soil, 285 
in turnip greens, 285 
Calcium chloride 
in inhibition of phytase, 136 
Canavanine 
colorimetric determination of, 228 
Caprylate 
effect on serum albumin, 260 
Carbinol dehydrase 
from plant tissue, 20 
Carbinols 
preparation from thiol esters, 673 
Carbohydrates 
analytical methods, 73-76 
chemistry of, 55 
metabolism of, 119, 126-46 
Carbon 
-hydrogen linkages, stability of, 635 
isotopic, use of, 125 
Carbon dioxide 
fixation, 21, 46, 125 
by animal tissue, 120 
kinetic studies of, 130 
labeled, use of in synthesis, 642 
Carbostyril 
from rabbit liver, 16 
Carboxylase 
in jackbeans, 21 
Carboxypeptidase, 35, 40, 162 
action on tetrapeptide, 40 
inhibition of, 39 
specificity of, 39 
Carcinogenesis, relation of antioxidants 
to, 188 
Carcinogens, 188, 189 
Carotenes 
in blood of mammals, 459 
in blood serum, 333 
conversion to vitamin A, 333 
in diabetes mellitus, 336 
effect of body temperature on, 336 
effect on liver storage of vitamin A, 334 
as food ingredients, 337 
as replacement for vitamin A, 332, 334 
in fish, 451 
in frogs, 455 
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a-Carotene 
and #-carotene, in insects, 452 
B-Carotene 
and lycopene, in tunicates, 453 
preparation of, 323 
in tissues and milk-fat of cattle, 459 
as vitamin A, 334 
y-Carotene 
from red sponge, 445 
Carotenoids, 443-60 
absorption and storage of, in crustace- 
ans, 449 
acidogenic 
in ophiuroids, 447 
in sea-stars, 447 
actinioerythrin, in Actinia equina, 445 
in amphibians, 455 
in anemones, corals, and jellyfish, 445 
in birds, 457, 458 
chemistry and nomenclature, 444 
in echinoderms, 447 
in echinoids, 447 
in fishes, 454 
in goose-barnacle, 451 
in hens, 457 
inhibition by vitamin A, 334 
in insects, 451 
in mammals, 459 
metabolism of, by tunicates, 453 
in mollusks, 448 
in muds of ocean floor, 460 
occurrence, 443 
in shrimps, 450 
in silkworms, 452 
in skin of reptiles, 456 
storage, 443 
in tunicates, 453 
in worms, 446 
Casein, 20 
in diet, replaced by vegetable proteins, 
378 
effect of heating on, 51 
effect on pantothenic acid requirement, 
369 
iodinated 
determination of thyroxine in, 282 
effect in diet of cattle, 282 
phosphopeptone of, 236 
in purified diets, effect of, 379 
vitamin-free, in diet, 359 
Caseopeptone, composition of, 51 
Catalase, 10-13 
activity of, 26 
in erythrocytes, 11 
function of, 11 
in hydrogen peroxide poisoning, 11 
in oxidation of alcohol, 10 
physiological function of, 10 





Catalysis, oxidative 
general theory of, 3, 4 
Catalysts 
poisoning of, by metabolic antagonists, 
117 


Catechol 
oxidation 
by polyphenol oxidase, 13 
by tyrosinase, 12 
as substrate in oxidation, 189 
Catecholchlorophosphonate, preparation 
of, 106 
Cathepsin, 45 
Cellobiose, synthesis of, 66 , 
Cellulose, end group assay of, 73 
Cephalopods, carotenoids in, 449 
Cheilosis, 416 
Chitin 
decomposition by marine bacteria, 572 
structure of, 57 
Chitobiose, structure of, 57 
Chitosamine, see Glucosamine 
Chloride, deficiency, 277 
6-Chloroleucine, synthesis of, 238 
p-Chloromercurobenzoate 
effect on oxidase and catalase, 26 
Chlorophyll, in photosynthesis, 633 
Chloroquine (SN 7618), 591 
antimalarial potency of, 592 
Cholanic acid, oxidation of, 666 
Cholera vibrio, amino acids from, 238 
Cholesterol 
blood, determination of, 684 
effect of adrenotropic hormone on, 144 
ozonide of, 655 
Choline, 168, 193-218, 371 
acetylation of, 115, 116 
and anemia, 205, 211 
antiperosis effect of, 198 
in blood, 218 
clinical studies, 203-5 
deficiency, effect on kidneys, 343 
determination of, 210, 211, 213, 214 
and egg production, 202 
excretion of, 214 
formation of, 193, 487 
and hair pigmentation, 218 
and hatchability of eggs, 202 
hematopoiesis and, 205, 388 
and infectious hepatitis, 204 
in lecithin metabolism, 97, 197 
in lecithin, of plants, 487 
lipotropic action of, 198, 205-10 
and liver vitamin A, 216 
metabolism of, 194-98 
in milk, 218 
in nutrition, 197, 198, 200-3, 205-7 
and phospholipid formation, 218 
phosphoric acid esters of, 213 
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Choline (cont.) 
phosphorylated compounds of, 212 
precursors in biosynthesis of, 371 
precursors of, 193 
protective actions of, 215-16 
toxicity of, 212 
Choline acetylase, 197 
activation of, 216-17 
coenzyme of, 216 
in nerve, 216 
Cholinesterase, 197 
Chondrosamine, constitution of, 55, 56 
Chromatographic analysis, 233, 234 
Chromatography 
of amino acids, 162, 163 
of glycerides, 85 
of sugars, 74, 75 
Chymotrypsin, 20, 40 
effect on thyrotropic hormone, 308 
Cinchona alkaloids, 593 
metabolic products of, 594 
Cirrhosis, of liver, 199, 203 
Citric acid, of mammary gland, 134 
Climate, on mineral content of crops, 285 
Cobalt, 280 
deficiency areas of, 280 
determination of, 281 
in diet, 280 
and growth of pasture, 281 
on growth and respiration, 29 
in plant nutrition, 523 
radioactive, from cows, 280 
Cocarboxylase 
synthesis, activation of, 135 
Cod liver oil 
efficiency of vitamin D from, 352 
in vitamin E deficient diet, 345 
Coelenterates, pigmentation in, 445 
Coenzymes, 111 
Cold 
on fat requirement, 89 
tolerance to, from high-fat diet, 89 
Collagen, hydroxylysine from, 229 
Colostrum 
bovine, fractionation of, 246 
Conjugases, 40 
Copper, 279 
anemia from zinc salts, 283 
appetite for, in pigs, 280 
deficiency of, 279 
determination of, 280 
in nutrition of cattle, 283 
Cornea, vascularization of, 168 
Corticosteroids, determination of, 291, 
683 
Creatine, 18 
activity of, with myosin, 118 
formation of, 197, 198 
Crustaceans, carotenoids of, 449 


Cryptoxanthin, as vitamin A for hen, 334 
Cyanide 
isotopic, in synthesis of carboxyl-labeled 
acids, 640 
Cyanide-ferricytochrome-c 
reduction by sodium hydrosulfite, 8 
d-Cymarose, synthesis of, 63 
Cystathionine 
synthesis of stereoisomers of, 238 
l-Cysteic acid decarboxylase 
inactivation by dialysis, 21 
from rat kidney, 21 
Cysteine, 13 
action on amylase, 129 
determination of, 229 
and lactogenic hormone, 310 
and luteinizing hormone, 308 
from methionine, 119 
and pancreatic amylase, 129 
in plasma protein formation, 155 
and respiration of yeast, 26 
and thyrotropic hormone, 308 
and toluylene blue, 27 
Cystine, synthesis of, 283 
Cytrochrome-b:, in yeast, 5 
Cytrochrome-c, 5-7 
from heart muscle, 5 
interaction with cyanide, 7 
in treatment of anoxia, 9 
from yeast, 5 
Cytochrome oxidase 
activity of, 26, 294 
in chick embryo, 8 
inhibition and ATP, 112 
inhibition by ribonuclease, 17 
localization within the cell, 9 
reaction with cyanide, 9 


D 


Decarboxylases 

of amino acids, as coenzyme, 367 

of glutamic acid, 21 

reactions, 20-22 

specific, 223 
Deficiency diseases 

and nutritional state, 415-23 
7-Dehydrocholesterol 

efficiency of vitamin D from, 352 

preparation of, 655 
Dehydrocorticosterone, synthesis of, 292 
11-Dehydrocorticosterone, biological po- 

tency of, 292 

Dehydrodoisynolic acid 

from equilenin and dehydroequilenin, 


estrogenic activity of, 297 
Dehydrogenases, 17-20 
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Dehydrogenases (cont.) 
“cytochrome-reducing,”’ 5 
glucose, 26 
lactic and malic, 19 
reaction with flavins, 5 
succinic acid, 8 
activation of, 133 
activity of, 18 
in chick embryo, 8 
inhibition by quinone, 17, 135 
inhibition by ribonuclease, 17, 130 
localization of, 9 
from mitochondrial granules, 130 
preparation from liver, 19 
triose, 130 
Dehydroisoandrosterone, metabolism of, 


11-Dehydro-17-hydroxycorticosterone 
biological potency of, 292 
Dehydropeptidases, 40, 41, 162 
Dermopeptidase, 37 
Desaminases, 15 
and nucleotides, 109 
Desoxypyridoxine, as analogue of pyrid- 
oxine, 380 
Desoxy sugars, see Sugars, desoxy 
Deuterium 
compounds, synthesis of, 642-45 
in tracer studies, 636, 645 
Dextran 
formation of, from sucrose, 126 
synthesis of, 126 
Diabetes, 125 
alloxan, 136-39 
effect of pancreatectomy on, 138 
effect of vitamin E on, 343 
thiamine requirement in, 138 
effect of 
fructose in, 141 
pancreatectomy on, 142 
sugars in, 141 
fat as fuel in, 141 
Diabetogenesis 
structural requirements for, 136 
Dialuric acid 
diabetogenic activity of, 137 
Diamines, aromatic 
effect on urease and succinoxidase, 26 
Dianhydrogitoxigenin, preparation of, 677 
Dianisylhexene, in diet of chickens, 94 
Diaphorase, 18 
Diarrhea, absorption of fat in, 92 
Diethylstilbestrol, in diet of chickens, 94 
Digestion 
effect of physical form of food on, 81 
of food fats, 91 
Digitalis aglucones, synthesis of, 675 
Dihydroxyphenylalanine, oxidation of, 18 
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Diiodotyrosine 
in formation of thyroxine, 238 
polarographic determination of, 228 
N, N-Dimethylaminoazobenzene (butter 
yellow) 
carcinogenicity of, 188 
2,4-Dinitrophenyl-amino acids 
separation by silica gel, 232 
Diphenylamine, in determination of gly- 
cogen, 125 
Diphosphopyridine nucleotide (DPN) 
reaction rates and gas exchange, 132 
Disaccharides, 66, 67 
linkage, 75 
synthesis of, 66 
Doisynolic acid 
from alkali degradation of estradiol, 297 
synthesis of, 297 
Dopa oxidase, 18 
Dystrophy, muscle 
from vitamin E deficiency, 186 


E 


Echinenone 
from sponges, 445 
Echinoderms 
carotenoids of, 447 
Echinoids 
carotenoids of, 447 
Edema 
famine, 154 
of malnutrition, 160 
plasma proteins in, 154 
11-Eicosenoic acid, from milk fat, 84 
Electrophoresis, 256—59 
Endopeptidases, 35, 41-50 
Enzyme reactions, analysis of, 606 
Enzymes, 129-30 
dehydrogenating, in fungi, 27 
flavin, 16 
in intermediary metabolism of lipids, 96 
proteolytic, 35-54, 162 
action of manganese on, 36, 37, 40, 41 
effect of substrate distances, 51 
nomenclature, 35 
of plasma, 253 
and protein structure, 50 
see specific enzymes 
Epinephrine 
on fat content of liver, 94, 143 
in inhibition of fat autoxidation, 182 
insulin and, 142 
stabilization of, by ascorbic acid, 182 
3,9-Epoxycholenic acid, preparation of, 
661 
Equilenin, dehydrodoisynolic acid from, 
297 
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Erythrocytes, glycolysis in, 133 
Estradiol, 297 
a-Estradiol 

fractionation of, 298 

isolation from urine of stallions, 682 
Estriol, fractionation of, 298 
Estrogens, 296-99 

infrared absorption spectra of, 298 

metabolism of, 299 

nature of, 298 

synthetic, 296, 297 

in uterine glycogen, 144 
Estrone 

fractionation of, 298 

metabolism by liver, 681 
Euphorbain, 45 
Exopeptidases, 35 


F 


Fat metabolism 
fat content in diet, 88 
isotopic acetate, studies with, 97 
Fats 
see also Lipids 
absorption of, 92 
autoxidation of, 179 
in diet, tolerance for, 93 
digestibility of, 91 
enzymatic digestion of, 91, 92 
“flavor reversion”’ of, 86 
as fuel in diabetes, 141 
interesterification of, 86-88 
melting points of, 81 
mobilization and transport, 93-95 
synthetic, feeding tests with, 97 
thermal expansion of, 81 
tolerance for, 93 
triglycerides, intestinal absorption of, 
92 
vegetable oils, specific heats of, 81 
Fatty acids 
analysis of geometric isomers of, 83 
anions 
interaction with protein, 259, 260 
bacteriostatic effect of, 85 
distribution in glycerides, 93 
essential, 89 
and glyceride composition, 82-85 
interesterification in glycerides, 86 
oxidation, 23-25, 117-19 
in liver homogenate, 25 
role of ATP, 117 
vapor pressure of, 83 
Ferricytochrome-c 
interaction with potassium cyanide, 8 
Ferritin, 51 
metabolism of, 28 
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Fertilization 
of crops, by mineral elements, 285 
Fibrin 
fibrinolysis and proteolysis, 253 
film, as dural substitute, 253 
foam 
as hemostatic agent, 253 
preparation of, 253 
preparation from blood clot, 252 
Fibrinogen, clotting by thrombin, 251 
Fibrinolysin, 49 
Ficin, 44 
Fish, carotenoids in, 453 
Flavoproteins, 16 
Flavor, ‘‘reversion of,”’ in fats, 86 
Fluorescyanine, thiamine-like activity of, 
360 
Fluoride, metabolic defects from poison- 
ing by, 134 
Fluorine, 281 
in drinking water, effect of, 282 
effect on dental caries, 281 
requirement in diet, 282 
Folic acid, 156, 372-76 
see also Pteroylglutamic acid 
action on bone marrow, 394 
p-aminobenzoic acid in, 375, 616 
clinical studies, 387-99 
deficiency of, 374 
on dietary lipotropic factors, 94 
effect on pernicious anemia, 398 
efficacy in anemia, 398, 423, 424 
growth factors, 608 
hematological effect of, 375 
isolation, determination and synthesis 
of, 372 
from liver and yeast, 387 
in sprue, 395, 424 
structure of, 359, 388 
and sulfonamide action, 609 
synthesis of, 616 
synthetic, in enzyme systems, 399 
Follicle-stimulating hormone (FSH), 305 
nitrogen content, 306 
preparation of, 305 
solubility in water, 306 
Folliculin 
and tissue glycogen, 144 
Formaldehyde 
reactions with amino acids and proteins, 
239 
Fructose 
in diabetes, 141 
in semen, 133 
separation from glucose, 75 
l-Fructose 
preparation from l-arabinose, 65 
Fumaric acid 
oxidation of, 634 
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G 


Gelatin, hydroxylysine from, 229 
Gingivitis, effect of ascorbic acid on, 419 
Glossitis, from B complex deficiency, 417 
Globulins 
human ¥, enzymatic digestion of, 245 
Gluconic acid, 5-keto, estimation of, 76 
l-Glucosamine, in streptomycin, 57 
Glucosamines 
in heparin, 57 
structure of, 56, 57 
Glucose 
dehydrogenase, 
genases 
fermentation of, 114 
identification of, 136 
inhibition of oxidation by AMP and 
ATP, 114 
separation from fructose, 75 
tolerance, effect of anoxia on, 132 
d-Glucose 
formation of l-idose from, 61 
Glucose oxidase, as flavoprotein, 16 
Glucose-6-phosphate 
preparation of, 135 
synthesis of, 106 
Glucosidic bond, biological synthesis of, 
126 
Glucosidic bond, phosphorolysis of, 126 
Glucosuria, from force feeding, 144 
d-Glucuronic acid 
structure of, 58 
Glutamic acid 
amidation of, 171 
in amino acid synthesis and degrada- 
tion, 484 
determination of, 228 
in growth hormone, 313 
l-lysyl-glycyl-glycyl-l-, synthesis of, 235 
metabolism of, 171 
in metabolism of plants and animals, 
480 
and pernicious anemia, 398 
in transamination, 481 
Glutaminase, properties of, 479 
Glutamine, 171, 612 
accumulation in plants, 480 
in amide fraction of beet, 480 
as component of amide-nitrogen, 478 
metabolism of, 484, 612 
synthesis of, 45, 238 
synthesis in plants, 479 
Glutathione, 167 
enzyme oxidation of, 9, 26 
of liver, 167 
Glycerides 
composition, 82-85 
fractionation of, 83 


see under Dehydro- 
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Glycerides (cont.) 
identification of, 81 
interesterification of fatty acids in, 86 
fatty acids of, 83 
Glycerol 
in production of monoglycerides, 86 
Glyceryl phosphocholine 
from tissue autolysates, 107 
Glycine 
-betaine, in higher plants, 487 
conversion of aminoethanol, 196 
in growth hormone, 313 
metabolism of, 194, 196, 197 
Glycogen 
determination of, 125, 227 
end group assay of, 74 
liver 
adrenotropic hormone and, 144 
folliculin, effect of, 144 
riboflavin and, 146 
thiourea, effect of, 145 
muscle 
insulin and, 141 
tissue 
in shock, 112 
Glycolysis 
of brain tissue, 132 
in erythrocytes, 133 
in tissue, effect of ATP, 112 
tissue extracts, 113 
Glycosides, in plants, 488 
Glycosuria 
from adrenocorticotropic hormone, 311 
Gramicidin S 
amino acid residues in, 235 
Growth 
auxin and rate of, 536 
bacterial, effect of fatty acids on, 90 
calcium requirements, 273 
of chicks, 200-5 
cobalt, effect on, 281 
control of, by auxin, 546 
inhibition by soybean proteins, 42 
inhibition of, by essential metabolites, 
605 
margarine in rats, effect of, 90 
methionine requirement, 199 
neoplastic, 215 
optimum, adequate diet for, 89 
and protein synthesisin plants, 472-74 
plasma proteins, effect on, 156 
porphyrin compounds as factors in, 29 
requirements of isoleucine and valine, 
484 
role of cysteine and methionine, 155 
role of triglycerides in, 88 
strepogenin, effect of, 171 
and vitamin A, effect of tocopherols on, 
342 
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Growth factors 
p-aminobenzoic acid as, 613 
biosynthesis and 617 
essential metabolites in synthesis of, 
619 
folic acid, 608 
functions of, 605 
inorganic salts as, 607 
m-inositol as, 615 
mechanism of action of, 609 
metabolic function and metabolism of, 
609-17 
nutritive requirements, 606 
pteroylheptaglutamic acid as, 608 
strepogenin, 613 
Growth hormone, 305, 312 
amino acid content, 313 
composition of, 313 
dissymmetry constant of, 312 
effect on plasma phosphatase, 315 
free amino nitrogen of, 314 
properties of, 315 
sulfur content of, 312 
Growth substances 
in higher plants, 529-57 
terminology, 529 
pantothenate as, 612 
skototonin, 535 
Guanine 
desamination of, 15 
in PNA, replaced by phosphates, 110 
and pernicious anemia, 398 
Guanosine oxidase, 15 
l-Gulose, preparation of, 64 
Gum arabic, end group assay of, 74 
Gum damson, structure of, 68 
Gum mesquite, structure of, 69 
Gum tragacanth, structure of, 69 
Gums, plant, 67-70 
l-arabinose in, 67 
hydrolysis products of, 67 
structure of, 68 


H 


Hematopoiesis 

and choline, 205 

and folic acid, 373, 389-99 
Hemin, catalytic effect of, 13 
Hemocyanins, as oxygen carrier, 28 
Hemoglobins, 20 

determination of, 279 

formation of, 156 

nutritive value of, 156 

as oxygen carrier, 28 
Hemorrhage 

from deficiency of calcium, 276 
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Heparin 

glucosamine in, 57 

d-glucuronic acid in, 59 
Hepatomas, proteolytic activity of, 46 
Hexokinase, 22 

and alloxan-diabetic muscle, 114 

crystallization of, 112 

inhibition of, 139 

preparation of, 16 

purification of, 129 
Hippuric acid 

p-amino, 119 

in peptide bond synthesis, 119 

Histidine 

deficiency of, 169 

essentiality of, 169 

in growth hormone, 313 
Homocysteine, 166, 168 

in respiration of yeast, 26 
Homocystine, biological methylation of, 


Homogentisic acid, 167 
Hormones, chemistry of, 291-315 
Hurain, 44 
Hyaluronidase 

in bacterial invasion, 623 
Hydrocarbons 

oxidation by marine bacteria, 580 
Hydrocarbons, carcinogenic 

inhibition of oxidation by, 188 
Hydrogen peroxide 

decomposition of, 13 

in oxidation of sulfhydryl compounds, 


Hydrogen sulfide 

oxidation of, 4 

production by marine bacteria, 576 
Hydroquinone, 18 
l-Hydroxy acids 

oxidation by l-amino acid oxidase, 19 
Hydroxyaminoadipic acid 

from cholera vibrio, 238 
Hydroxylamine 

determination in plants, 490 

in nitrogen fixation, 489 
Hydroxylysine 

in collagen, 229 

in gelatin, 229 
2’-Hydroxyquinine 

antimalarial potency of, 593 
Hypertensin 

inactivation by carboxypeptidase, 40 

relation to plasma aminopeptidases, 48 
Hyperthyroidism, see Thyroid gland 
Hypervitaminosis A 

in renal disease, 336 
Hypoproteinemia 

in Europe in war years, 431 
Hypoxanthine, 15 
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d-Idose 
synthesis from galactose, 61 
l-Idose 
synthesis from d-glucose, 61 
Indican 
in hepatic carcinoma, 461 
in urine of horses and cattle, 461 
Indigoids, 461 
Indole 
from degradation of tryptophane, 619 
tryptophane and, as intermediates in 
synthesis, 618 
Inorganic salts 
as growth factors, 607 
Inositol 
chemical configuration of, 370 
as constituent of thyroid gland, 136 
glucose formation from, 136 
on hematological regeneration in ane- 
mia, 388 
identification of, 136 
lipotropic action of, 208, 209 
meso-, 
oxygen uptake of, 136 
as growth factor, 613 
synthesis of, action of boron in, 620 
Insulin, 20, 299-305 
amino acid content of, 299 
chemistry of, 139, 299-301 
conversion to fibrous form, 304 
determination of terminal group in, 301 
and epinephrine, 142 
and fat metabolism, 142 
and fat mobilization, 94 
function of, 139-42 
and hexokinase reaction, 114 
metals in, 299 
modifications of, 304 
molecular weight, 301, 302 
and muscle glycogen, 141 
and nicotinyltaurine, 142 
peptide bonds of, 300 
physicochemical characteristics of, 303 
properties of, 305 
reaction with iodine, 304 
reaction with ketene, 304 
sedimentation constant of, 301 
solubility, 302 
stability of, 303 
and sulfanilylacetic acid, 142 
terminal glycyl peptides in, 227 
Insulin shock 
effect on ascorbic acid, 145 
Intestinal mucosa 
apoferritin in, 227 
effect in absorption of iron, 277 


Intestinal parasitism 
and sprue, 395 
Inulin 
end group assay of, 73 
Invasin, 624 
Iodine 
determination in biological materials, 


in diet, 282 
reaction with insulin, 304 
reaction with lactogenic hormone, 309 
and thyroid gland, 282 
Iodoacetate 
metabolic defects from poisoning by, 
134 
Ionophoresis, 231 
in protein chemistry, 231 
theory of, 232 
Iron 
absorption of, 277 
deficiency anemias, 278 
deposition by marine bacteria, 579 
determination in powdered milk, 279 
metabolism of, 277 
as source of apoferritin, 277 
in turnip greens, 286 
Isocysteine, 168 
Isoleucine 
determination of, 230 
in growth hormone, 313 
requirement for plant growth, 484 
Isomers 
nuclear, use of, 639 
Isotopes 
chemical identity of, 633 
double-labeling techniques, 648 
equipment for measurement of, 631 
labeling procedures, 639-51 
limitations of tracer methodology, 636 
radioactive, distribution of neutron- 
produced, 631 
physiological effect of, 637 
radioactive tracer, dilution ranges, 638 
ratios in hydrogen and oxygen, 632 
stable, commercial production of, 631 
synthesis for labeling purposes, 640-42 
tracer methodology, 631-32 
tracers, limitations in use of, 634-39 
use of, in biochemical research, 631-51 


K 


K-toxin 

from Cl. welchii Type A, 623 
Keratins 

wool, studies on, 263 
Ketene 

effect on thyrotropic hormone, 308 
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Ketene (cont.) 
reaction 
with insulin, 304 
with lactogenic hormone, 310 
with luteinizing hormone, 308 
Keto acids 
analysis of, in plant extracts, 489 
in inactivation of insulin, 142 
in plants, 482 
and protein hydrolysis, 491 
Ketone bodies 
from oxidation of kidney homogenates, 
25 
Ketones 
a-bromo, reduction of, 674 
17—Ketosteroids 
estimation of, 295, 683 
metabolism of, 679 
Kidney 
degeneration of, 168 
function of, 160 
hemorrhagic disease of, 194, 198, 208, 


lesions, of dietary origin, 160 
serine injury of, 170 


L 


Lactic acid 
in tissues, in shock, 112 
L. casei factor 
in anemia, 388, 389, 393, 398, 399 
hematopoietic value of, 394 
synthesis of, 388 
Lactoflavin 
in oxidation of isopropylalcohol, 20 
Lactogenic hormone (prolactin), 305, 308 
amino groups and, 310 
cysteine and sulfhydryl groups in, 309 
inactivation of 310 
physicochemical properties of, 306 
preparation of, 308 
reaction with iodine, 309 
reaction with ketene, 310 
tryptophane content of, 309 
Lactoglobulin, 156 
B-Lactoglobulin 
osmotic pressure of, 256 
Lactose 
fermentatation of, 114 
Lecithin 
choline as constituent of, 487 
formation from choline, 197 
Lecithinases 
from a-toxin of Cl. welchii, 623 
Lecitholipase 
action of, 213 
Leucine 
in growth hormone, 313 
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Leucopenia 
from benzene and high-fat diet, 96 
Levan 
formation of, from sucrose, 126 
serological properties of, 127 
Levulose 
in diabetes, 141 
Linoleate 
methyl, effect of tocopherols on, 344 
Linoleic acid 
autoxidation of, 23 
effect of tocopherols on, 344 
Lipids 
analysis of, in fish, 84 
autoxidation of, 178, 183 
of blood, see Blood lipids 
chemistry of, 79-88 
constituents, 82 
determination of, 79-82 
dietary values of, 89 
distribution of total, in rats, 93 
interesterification, 86 
iodine value of, 80 
isomerization in synthesis of, 88 
in liver and blood, 95 | 
metabolism, 79, 88-98 
intermediary, 96 
in pathological conditions, 95 ' 
saponification value of, 80 
separation of by, chromatography, 85 
surface phenomena of, 81 
synthesis of, 88 
unsaponifiable matter in, 80 
Lipocaic, 207-8 
Lipotropic factors, 205-10 
Lipoxidase, 189 
inhibition of, 189 
Liver 
aldehyde oxidase, 16 { 
catalytic activities of, 132 
cell composition, 160 
cirrhosis of, 199, 203-4, 215 
from dietary deficiency, 425 
cytoplasm of, 160 
deposition of vitamin A in, 216 
extract, as antioxidant, 182 
extracts, in treatment of anemias, 379 
fat deposition in, 198-200, 205-10 
fatty, prevention of, 199, 205-10 
hepatitis, 204—5 
injury of, 161 
necrosis of, 167, 168, 199 
from dietary deficiency, 425 | 
nucleic acid of, 160 
nucleoproteins of, 161 
nutritional factors in diseases of, 425 | 
in plasma protein regulation, 155 
phospholipids of, 160, 214 
proteins of, 160 
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Liver (cont.) 

prothrombinopenia, 426 

regeneration of, 161 

vitamin A of, 216 
Liver fat 

insulin and epinephrine on, 94, 143 
Luteinizing hormone (ICSH), 305, 308 

isolation of, 308 

molecular weight and isoelectric point, 

308 

physicochemical properties of, 306 

preparation of, 308 

reactions with ketene and cysteine, 308 
Lycopene 

and f-carotene, in tunicates, 453 
Lysine 

anhydride, synthesis of, 238 

in determination of free amino nitrogen, 

227 
and feather pigmentation, 168 
in growth hormone, 313 


M 


Magnesium 
in human epidermis, 284 
in plant nutrition, 520 
Malaria vivax 
antimalarial activity 
of cinchona alkaloids, 593 
of cinchonidine, 593 
of quinidine, 593 
of quinine, 593 
Malonate 
determination in presence of glucose, 75 
metabolic defects from poisoning by, 
134 
microdetermination of, 75 
Mammary gland 
and citric acid, 134 
Manganese 
deficiency of, 281 
lipotropic action of, 281 
Manganese-hemin 
and peroxidase, 12 
Manganese ion 
effect of, on reaction rates and gas ex- 
change, 130 
Mannan, 67 
trisaccharide from, 67 
Mannitol 
in sugar cane, 136 
Mapharsan carbarsone 
effect on malarias, 599 
Marine bacteriology, 565-80 
see Bacteria, marine 
Melanins, 461-63 
ascorbic acid on, 462 
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Melanins (cont.) 
in axolotls, 463 
in ectoderm of coelenterates, 462 
in vertebrates, 462 
Metachloridine 
antimalarial potency of, 598 
Metanilamides, 597 
and sulfonamides, 597 
Metanilic acid 
antimalarial activity of derivatives of, 


Methionine 

biosynthesis of, 168 

conversion to cysteine, with ATP, 119 

determination of, 228, 230 

formation from homocystine, 193 

in growth hormone, 313 

and infectious hepatitis, 204 

metabolism of, 197 

in nutrition, 197, 199 

in plasma protein formation, 155 

as precursor of choline, 193 

requirement for growth, 199 
d,l-Methionine 

synthesis of, 238, 616 
Methylations 

biological, 193-201 
3-Methyl glucosamic acid 

preparation of, 57 
3-Methy] glucosamine, preparation of, 57 
5-Methyl tryptophane, synthesis of, 238 
B-Methyl-d-glucoside, synthesis of, 126 
Methyl groups, transfer of, 167 
N-Methylnicotinamide, 593 
N’-Methylnicotinamide 

and fatty livers, 208 
Methyl pentoses 

estimation of, 75 

methylfurfural from, 75 
Metmyoglobin 

from heart muscle, 15 

in oxidation of oxaloacetate, 15 
Microorganisms 

marine, physiological activities of, 565 
Milk, choline in, 218 
Mineral metabolism 

of animals, 273-86 

nutritional aspects of, 273 
Mollusks, carotenoids in, 448 
a-Monoarachidin 

x-ray diffraction characteristics of, 82 
Monomethy!l alloxan 

as diabetogenic agent, 136 
a-Monomyristin, 86 
Mononucleotides, 17 
Monophenols, oxidation of, 12 
a-Monostearin, 86 
Mucilage, slippery elm 

structure of, 70 
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Muscle 
constituents of, after adrenalectomy, 
294 
contraction of, 118 
disintegration of, by Cl. welchii, 623 
dystrophy of, 187 
striated, and myosin, 263 
electron microscope studies of, 263 
Mustard gas 
effects on proteins, 164 
Myoadenylic acid (AMP) 
in oxidation of glucose, 114 
in rat tissue, 112 
Myosin 
adenosinetriphosphatase activity of, 
117, 130 
properties of, 117 
Mytilitol, structure of, 370 
Mytiloxanthin, in mollusks, 448 


N 


a-Naphthylthiourea (ANTU) 

in oxidation, 27 

poisoning by, 134 
Necrosis 

from deficiency of calcium, 276 

liver, 199 
Neoplastic tissue 

proteolytic activity of, 47 
Neovitamin A, 324 
Nervous system 

hemorrhagic lesions in, 212 
Niacin 

in macrocytic anemia, 388 
Nickel 

in plant nutrition, 523 
Nicotinamide 

in oxidation of isopropylalcohol, 20 
Nicotinic acid, 363-67 

biosynthesis of, 366 

deficiency of, 363, 367 

estimation of, 367 

excretion of, 208 

metabolism of, 170, 366 

restriction of, in diet, 409 

and tryptophane, 170, 365 
Nicotinyltaurine 

effect of, on insulin, 142 
Nitrate 

from nitrite, by marine bacteria, 575 

reduction and denitrification, 575 
Nitrite 

determination in plants, 490 
Nitrogen. 

amide, determination of, 226 

amide-, 478-80 

amino, determination of, 227 

in growth hormone, 314 
assimilation, 493, 494 
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Nitrogen (cont.) 

fixation by marine bacteria, 576 

in growth hormone, 315 

hydroxylamine-, in plants, 489 

inorganic, bacterial transformation of, 
573 

loss by plants during metabolism, 491 

metabolism and respiration, 484-86 

natural bases, metabolism and chem- 
istry of, 487, 488 

nitrite-, 489 

non-amino, non-amide, in plants, 486- 


nutrition of plants, 538 
organic, in plants, 475-84 
oxime-, in plants, 489 
protein nitrogen of plants, 475-78 
soluble fractions of, in plants, 478, 486— 
96 
soluble nitrogen of plants, 478-84 
Nitrogen fixation 
mechanism of, 489 
oximes, role of, 489 
Nucleic acids 
chemistry of, 108 
deamination of, 109 
in determination of PNA and DNA, 105 
in liver, 160, 161 
Nucleohistone 
thymus, protein component of, 263 
Nucleoproteins, 108-10, 262 
in liver, 161 
from yeast, structure of, 109 
Nucleosides 
desaminases of, 15 
Nucleotides, 108-10 
as coenzyme in acetylation, 116 
deamination of, 109 
Nutrients 
clinical use of, 423-27 
Nutrition, 401-34, 606-9 
bacterial, growth factors in, 609 
choline and related compounds, 197-98 
dietary surveys, 411 
genetic work on, 478 
human, 401-34 
malnutrition, therapy of, 434 
methionine, 199 
plant, ammonium and nitrate in, 492 
requirements of anthrax spores, 607 
requirements of purple bacteria, 607 
sulfur compounds in, 200 
in World War II, 428-34 
Nutritional requirements, 401-11 
Nutritional state 
and deficiency diseases, 415-23 
determination of, 413, 414, 415 
dietary surveys, 416, 419-22 
effect of ascorbic acid on, 418 
effect of riboflavin on, 418 
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Nutritional (cont.) 
from hemoglobin levels, 417 
relation to mental development, 422 


O 


Octanoic acid 

oxidation with ATP, 117 

and serum albumin, 260 
Octofollin, activity of, 296 
d-Oleanrose, synthesis of, 60 
Oleic acid 

in milk fat, 84 

x-ray diffraction pattern of, 82 
Ophio-oxidase, 38 
Ophiuroids 

carotenoids and xanthophylls in, 447 
Orcinol, reaction with ribose, 110 
Osmotic balance, 255 
Osmotic pressure 

measurements of, 255 

of proteins, 254, 256 
Oxaloacetate, determination in liver, 22 

oxidative decarboxylation of, 22 
Oxidases, 17-20 
Oxidations 

of l-amino acids, 14 

of ascorbic acid, 9 

coupling with phosphorylation, 135 

of hydrogen sulfide, 4 

inhibition of, 178 

by atabrine, 1, 2 

Oxidative enzymes, localization of, 9 
Oxybiotin 

analogue of biotin, 370 
Oxygen 

determination of, in blood, 3 

poisoning, 132 

of mice, 2, 3 

Oxygen-carrying compounds 

in nature, 28 


Pp 


Paludrine, 596 
antimalarial potency of, 596 
properties of, 597 
Pamaquine, 592 
toxicity and antimalarial potency of, 
592 
Pancreas 
antifatty liver factor of, 206 
Pancreatectomy 
effect on alloxan-diabetic animal, 138 
effect on diabetes in humans, 142 
fat digestion and absorption after, 95 
Pancreatin, 50 
Pantothenate 
metabolic role of, 612 
in metabolism of Stap. aureus, 612 
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Pantothenic acid, 369, 611 

analogues of, 380 

in anemia, 388 

deficiency of, 369 

dietary requirement of, 369 

in human physiology, 369 

in metabolism of pyruvic acid, 611 

in nutrition of malarial parasites, 599 
Papain, 44, 50 

in digestion of human y-globulin, 245 


Parthenocarpy 

effect of auxin in, 554 
Pellagra 

etiology of, 359, 363, 365 
Penicillin 


antimalarial activity of, 592 
effect on vivax malaria, 599 
inactivation by zinc salts, 284 
Pentose nucleic acid (PNA) 
determination of, 105 
in staining reactions, 109 
Pentoses 
estimation of, 75 
furfural from, 75 
Pepsin, 20, 50 
activation of, 43 
denaturation of, 43 
in digestion of human y-globulin, 245 
effect on thyrotropic hormone, 308 
empirical formula of, 224 
inactivation of, 42 
kinetics of, 42 
Pepsinases, 36 
Pepsitensin 
inactivation by carboxypeptidase, 40 
Peptidases 
activation of, 37, 38 
in bone, 39 
demonstration of, 38 
distribution of, 38 
intestinal, 38 
in muscle, 38 
in nerve tissue, 38 
origin of, 38 
purification of, 37 
tubercle bacilli, 38 
Peptide bond, synthesis of, 119 
Peptides, 235 
amino acids and, 223-38 
from p-aminobenzoic acid, 235 
biosynthesis of, 46 
chromatography of, 233 
separation by ionophoresis, 231 
strepogenin, 376 
terminal glycyine, determination of, 227 
Peptone, 20 
Perosis 
in chicks, 196, 200-2 
role of gelatin, 202 
in turkeys, 201 
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Peroxidases, 10-13 
activity of, 13 
inhibition by thiol compounds, 26 
and manganese-hemin, 12 
substrates for, 13 
Peroxides 
in autoxidation of fats, 178 
from E-deficiency, 185 
from fats, 185 
Petroleum 
formation, role of marine bacteria in, 
579 
Phenols, oxidation by ascorbic acid, 12 
Phenylalanine 
determination of, 230 
in growth hormone, 313 
indolic pigments from 460 
Phenylglycosides, action of alkali on, 63 
Phenyl mercuric nitrate 
poisoning by, 134 
Phosphatases 
characteristics of, 107 
in chromosomes of Drosophilia, 107 
Phosphate 
bonds, effect of azide on, 114 
oxidative generation of, 114 
fatty acids, as intermediates of oxida- 
tion, 88 
in synthesis of glyceride bond, 88 
fixation by kidney, 135 
pyridoxal, in amino acid metabolism, 
610 
as coenzyme, 367, 610 
in formation of tryptophane, 611 
preparation of, 111 
structure of, 111 
synthesis of tryptophane, 111 
in rats, in shock, 112 
regeneration of, 576 
Phosphatides 
aminoethanol in, 196 
Phosphocreatine 
from carp, 107 
in rat tissue, 112 
as source of energy in Electrophorus 
electricus, 118 
Phosphoglycocyamine 
synthesis of, 106, 238 
Phospholipids 
formation, and choline, 218 
of liver, 214 
metabolism of, 213, 214 
oxidation of, 188 
of plasma, 214 
Phosphopeptone 
of casein, as octapeptide, 236 
structure of, 51, 236 
Phosphoric acid 
ester, of choline, 213 
inhibition of oxidation by, 181 
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Phosphorus 
and calcium, 273 
in defluorinated phosphates, 275 
in grasses, 275 
inorganic, determination of, 275 
phytate, effect on calcium absorption, 
274 


in phytic acid, 273 
and proteins, metabolism in plants, 495 
retention of, by children, 407 
in turnip greens, 285 
Phosphorus compounds, 
availability of, 274 
and carbohydrate metabolism, 112-14 
determination of, 105 
and nitrogen metabolism, 119 
synthesis of, 106 
Phosphorylases, 41, 112 
activation by polysaccharides, 127 
purification of, 127 
Phosphorylation 22-23 
coupling with oxidation, 135 
in metabolism of glucose, 22 
and shock, 112 
Phytase, 107 
inhibition of, 136 
Phytate 
rachitogenic activity of, 108 
storage, in seeds, 107 
Phytic acid 
on calcium absorption, 407 
as contaminant of seed meal protein, 
126 
phosphorus in, 273 
Phytozoa 
carotenoids in, 444 
Pigments 
animal, indolic, 443, 460-65 
in coelenterates, 445 
in E-deficient tissues, 185 
lipophilic, in sponges, 444 
Pituitary, anterior 
chemistry of, 315 
effect on hexokinase, 139 
role of, 125 
Pituitary gland 
anterior lobe, 305-15 
see also specific hormones 
Plankton 
marine, decomposition by bacteria, 570 
phosphate liberation from, 576 
Plant nutrition 
absorption and transport of water in, 
503 
absorption of mineral 
514-16 
analysis of soil fertility, 517 
barium in, 524 
boron in, 524 
effects of trace elements, 519, 421 


105-20, 135-36 


salts, 503-7, 
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Plant nutrition (cont.) 
effects of nutrient elements, 503 
ion accumulations, 507-10 
ion interrelations, 503-7 
magnesium in, 520 
mineral, 503-25 
ion exchange, 503 
nickel and cobalt in, 523 
permeability problems in, 503 
potassium in, 520 
relation between roots and soil, 514-16 
relation between salt nutrients and 
growth, 503 
salt exudation and water output, 512 
salt exudation from parenchyma, 512 
salt transport, 510 
sap movement, 513 
selenium in, 524 
soil fertility, 516 
zinc in, 521 
Plants 
amidases, 479 
amide formation in, 479 
auxin in, 532 
extraction of auxin from, 532 
growth of, auxin in, 529-57 
growth substances in, 529-57 
heterotrophic, growth and protein syn- 
thesis, 478 
nitrogen metabolism of, 472, 491 
nitrogenous constituents of, 471-96 
protein content of, 478 
protein synthesis and growth in, 474 
requirements for auxin activity, 543 
types of auxin in, 529 
Plasma 
phospholipids of, 214 
Plasma proteins, 153, 241-49 
amino acid composition of, 248 
antibodies in, 156 
electrophoretic data on, 288 
formation from hemoglobin, 156 
fractionation of, 156, 241-46 
y-globulin of, 156 
globulins, 246 
splitting by proteolytic enzymes, 43, 
45 


human, amino acid composition of, 250 
components of, 246 
methionine and cysteine, 155 
proteolytic enzymes of, 253 
size and shape of, 246- 48 
Plasmin 
in blood, 47 
difference from trypsin, 47 
Plasminogen, 48 
Plasmochin, 592 
Plasmodium, effect of sulfonamides on, 
597 
Polycythemia, from cobalt salts, 281 
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Polyphenoloxidases 
activity with copper, 13 
from spinach leaves, 2 
Polyphenols 
oxidation of, 12 
oxidation products of benzene, 25 
Polysaccharides, 67-73 
in blood group A activity, 238 
determination of, 125 
synthesis by soil bacteria, 127 
Polysaccharides, algal, 71, 72 
x-ray studies on, 71 
Polysaccharides, capsular 
structure of, 70, 71 
Potassium 
deficiency of, 276 
determination of, 277 
in human epidermis, 284 
in plant nutrition, 520 
Prolactin, see Lactogenic hormone 
Prolidase, activation by manganese, 40 
1,2-Propanediolphosphate 
isolation of, from brain, 107 
Proteinases 
activation of, 47 
bacterial, 49 
effect of manganese, 50 
of flour, inhibition of, 45 
inactivation by heat, 45 
metabolic role of, 46 
plant 
activation of, 44 
inhibition of, 44, 45 
of plasma, 47 
inhibition of, 48 
relation to shock, 48 
of skin, 49 
Protein metabolism, 153-76 
Protein structure, 50 
Proteins, muco 
blood group A substance, 236 
Proteins, serum, see Serum proteins 
Proteins, 239-41 
acid hydrolysates of, ammonia in, 226 
cysteine content of, 229 
action of nitrogen and sulfur mustard 
gases on, 239 
and amino acids, relation in leaves, 494 
amino acid composition of, 223 
amino acid residues in, symbols of, 224 
auxin complexes, in wheat, 534 
with auxin in plants, 532 
biological values of, 161, 163-65 
determination of, 157 
effect of mustard gas on, 164 
biosynthesis of 
role of cysteine, 161 
role of methionine, 161 
of blood, see Plasma proteins 
carboxyl groups, methylation of, 239 
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Proteins (cont.) 
catabolism of, 157, 171 
chemistry of, 223-64 
chromatography of, 231 
combination with organic ions, 259 
of corn, pellagragenic substance in, 365 
depletion and regeneration of, 153-76 
role of amino acids, 157 
role of liver, 155 
determination of, by hydrolysis, 226 
determination of sulfhydryl groups in, 
229 
empirical formulae, 224 
in intestinal mucosa, 277 
in grasses, 275 
hematopoietic value of, 156 
histological localization of, 165 
hydrolysates, isotope analysis of, 228 
hydroxylysine content of, 229 
hydrolysis, keto acids, 491 
immune, amino acid analyses of, 249 
carbohydrate analyses of, 249 
insufficiency of, 153 
iodinated, 282 
liver, regeneration of, 161 
of meristematic cells, chemistry of, 475 
modification by chemical reagents, 239 
muscle, 263 
and nitrogenous compounds, utilization 
by marine bacteria, 572 
nutritional requirements, 402, 405 
osmotic pressure of, 254 
and phosphorus, metabolism in plants, 
495 
plant, chemistry of, 475 
cytology of, 475 
structure of, 475 
reactions with formaldehyde, 239 
regeneration of, 158 
requirement for, 157, 159 
reserves of, 158 
separation by electrophoresis, 259 
strepogenin in, 171 
sulfate groups in, 239 
synthesis, 476 
energy of, 496 
genetic control of, 477 
parallelism with growth, 472-74 
role of light in, 493 
binding power for metabolites, 491 
vegetable, in place of casein in diets, 
378 
of yeast, 130 
Protium, 633 
Protozoa, 444 
color from carotenoids in, 444 
Pteroic acid, 372 
effect on pernicious anemia, 398 
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Pteroylglutamic acid, 372 
see also Folic acid 
p-aminobenzoic in synthesis of, 615 
effect on anemia, 211, 373 
peptides of, as growth factors, 608 
structure of, 373 
synthesis of, 373 
Pteroylheptaglutamic acid 
as growth factor, 608 
as vitamin B, conjugate from yeast, 373 
Pteroyltriglutamic acid, 372 
inhibitory effect on growth of tumors, 
374 
structure of, 373 
Purines 
p-aminobenzoic acid in synthesis of, 


catabolism of, 171 
and pyrimidines, in formation of nu- 
cleic acids, 488 
a-Pyracin, effect on pernicious anemia, 
398 
Pyridoxal, in anemia, 388 
Pyridoxal phosphate, oxime of, 111 
Pyridoxamine, in anemia, 388 
Pyridoxine, 367-68 
in anemia, 388, 398 
deficiency in animals, 368, 369 
desoxypyridoxine as analogue of, 380 
Pyrimidine 
antimalarial potency of derivatives of, 


derivatives of, 595 
Pyrogens, bacterial, 624 
Pyruvate, in glycolysis, 133 
Pyruvic acid 
increase of, from muscular exertion, 131 
metabolism of, role of pantothenic acid 
in, 611 


Q 


Quinacrine, 587-92 
degradation products of, 590 
determination of, 589 
dosage requirements, 589 
prevention of parasitemia and malaria 

by, 588 
structure of, 587 

Quinine, 593-600 
derivatives of, 593 
determination of, 593 
oxidation of, 16 

Quinine oxidase 
isolation of, 593 

Quinoline, 593 

4-Quinolinemethanols, 594 
antimalarial potency of, 595 
derivatives of, 594 
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Quinone, 17 
and succinic dehydrogenase, 135 


R 


Rennin, purification of, 43 
Resazurin, reduction of, 27 
Reproduction, and vitamin E, 348 
Respiration 
in cyanide poisoning, 2 
effect of 
cytochrome-c, 7 
fumarate, 1 
serum proteins, 1 
of heart muscle in shock, 133 
inhibition by atabrine, 1 
in irreversible shock, 133 
in potato, relation to amino acids and 
amides, 484 
of yeast, 1 
Retinene, in squid, 449 
Riboflavin, 16, 362 
in anemia, 388 
araboflavin as analogue of, 380 
estimation of, 362 
on liver glycogen, 146 
nutritional requirements of, 409 
on nutritional state, 418 
physiological effects of, 363 
purification of, 362 
Ribonuclease, 17, 109 
Ribonucleic acid phosphorylase, 110 


S 


Schemochromes, 463 
Selenium 
elimination and distribution of, 283 
in plant nutrition, 524 
Serine 
composition of, 223 
estimation of, 229, 230 
metabolism of, 170 
in renal injury, 170 
d,l-Serine, synthesis of, 238 
Serum iron, 279 
Serum proteins 
adrenocorticotropic hormone on, 311 
electrophoretic analysis of, 259 
Sex hormones, 144, 145 
Shock 
effect of, on tissues of rat, 112 
relation of phosphorylation to, 112 
Skototonin, as neutral growth substance, 
535 
Sodium, in human epidermis, 284 
Sodium cyanide, poisoning by, 134 
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Soils, and mineral content of food crops, 


Solanain, 44, 45 
Solanine, metabolic role of, 489 
Spermatozoa, ATP and motility of, 118 
Sponges 
echinenone and y-carotene from, 445 
lipophilic pigments in, 444 
Sprue 
antianemic effect of L. casei factor, 394 
folic acid in treatment of, 424 
pathology of, 424 
tropical, 395, 397 
Squalene, estimation by chromatography, 
81 


Starch, pyrolysis of, 63 
Steroid hormones, chemistry of, 299, 655 
metabolism of, 681 
Steroids 
from adrenal cortex, 680 
analysis of, 683 
chemistry of, 655-84 
chromatographic separation of, 684 
A®* 1, preparation of, 662 
dipole moments of, 296 
fractionation of, 683 
3-hydroxy, microbiological oxidation of, 
57 


11-hydroxy, preparation of, 664 
introduction of C:: keto group into, 664 
introduction of C:: hydroxyl group in, 
676 
introduction of A™ double bond into, 
659 
isolation from pathological urine, 680 
isomers, differentiation by spectoscopy, 
296 
ketonic, from adrenal glands, 294 
metabolism, 679-84 
oxidation of nucleus of, 672 
preparation of A®-1!, 662 
structures of, 656 
synthesis by the liver, 682 
transformations, 672-79 
Steroids, adrenocortical, assay of, 143 
Sterols 
chemistry of, 655 
dichlorides, preparation of, 655 
reactions, 655-57 
role in sterility, 184 
Stilbestrol, preparation of, 297 
Strepogenin, 171 
and growth, 171 
as growth factor, 376, 613 
history of, 376 
as peptide of acidic character, 377 
properties of, 376 
in proteins, 171 
Streptokinase, 48, 49 
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Streptomycin, l-glucosamine in, 57 
Succinate, enzymatic oxidation of, 9 
Succinic acid 

determination of, 125 
Succinoxidase 

activity of, 26 

and adrenalectomy, 294 

inhibition by aromatic diamines, 26 
Sucrose 

biological synthesis of, 126 

levan and dextran formation from, 126 
Sugar anhydrides, 59-64 

ethylene oxide form, 59, 60 

preparation of 5, 6-anhydride, 59 

preparation from sugar nitrates, 59 

preparation from sugar sulfates, 59 
Sugars 

chromatographic separation, 74 

and diabetes, 141 

polymerization of, 181 
Sugars, acetyl 

deacetylation of, 65 

reactions of, 65, 67 
Sugars, amino, 55-58 

deamination of, 58 

methylglycosides of, 58 
Sugars, desoxy, preparation of, 62 
Sulfadiazine 

antimalarial activity of, 595, 598 
Sulfanilamide, acetylation of, 115, 116 

effect on Neurospora, 2 
Sulfanilylacetic acid, effect of, on insulin, 

142 

Sulfate, reduction by marine bacteria, 577 
Sulfhydryl compounds, 26 

an antioxidants, 180 

as coenzyme in acetylation, 116 

effect on peroxidase activity, 13 

and melanogenesis 462 

oxidation of, 13 
Sulfhydryl groups, in proteins, 229 
Sulfides 

oxidation to sulphate sulfur, 283 

in synthesis of cystine, 283 
Sulfonamides 

action, with folic acid, 609 

and p-aminobenzoic acid, 614 

and p-aminobenzoylglutamic, 616 

antimalarial activity of, 599 

effect on Plasmodium, 597 

and metanilamides, 597 
Sulfur amino acids, see Thio-amino acids 
Sulfur compounds 

from insect fats, 85 

interrelations, 193-206 

metabolism of, 197 

microbial transformation of, 576 

in nutrition, 200 
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T 


Takadiastase, as source of desamidizing 
enzyme, 21 
Tannin, oxidation of, 13 
Teeth, effect of acid beverages on, 284 
Testosterone 
in humans, metabolism of, 681 
isolation from horse testes, 682 
metabolism by liver, 681 
Thiamine, 360-62 
in anemia, 388 
as growth factor, 362 
nutritional requirements, 407 
requirement by alloxan-diabetic rat, 
138 
in soybeans, 21 
specificity of, 360 
substances antagonistic to, 361 
in yeast, 361 
Thiamine pyrophosphate, in yeast, 111 
Thio-amino acids, 166 
deamination of, 167 
deficiency of, 167 
and metabolism of phenylalanine, 167 
of tyrosine, 167 
effect on malaria, 599 
Thio-dipropionic acid, as antioxidant, 180 
Thioglycolic acid, and lactogenic hormone, 
310 
Thiol compounds, and peroxidase, 26 
Thiourea 
as antioxidant, 180 
and liver glycogen, 145 
in oxidation of ascorbic acid, 28 
Threonine 
composition of, 223 
estimation of, 229, 230 
Thrombin, 252 
in clotting of fibrinogen, 251 
Thymine 
effect in pernicious anemia, 425 
synthesis of, p-aminobenzoic in, 616 
Thyroid gland, 145 
effect of iodine on, 282 
hyperplasias of, blood lipid distribution 
in, 95 
Thyroidectomy, effect on diabetes, 145 
Thyrotropic hormone, 305, 307, 308 
preparation of, 307 
properties of, 307 
purification of, 307 
sulfur content, 307 
Thyroxine 
determination of, 228 
formation from diiodotyrosine, 238 
Tissues 
analysis, as index of physiological state, 
112 
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Tissues (cont.) 
effect of cytochrome oxidase on, 112 
Tissue injury 
effect on plasma proteins, 154, 157 
high protein diets in, 159 
methionine in, 159 
a-Tocopherol 
phosphate, in respiration of dystrophic 
muscle, 188 
specificity of, 186 
Tocopherols 
action on linoleic acid, 344 
on anoxia, 344 
Tocopherols 
antioxygenic action of, 187 
as antioxidants, 182-86, 342 
assay of, 350 
biological properties of, 342 
determination of, 350, 351 
in fatty acid deficiencies, 344 
growth response to vitamin A, 342 
as inhibitors of oxidation, 344 
and milk fat of dairy cows, 344 
potencies of, 350 
requirement of, 346, 347 
Toluylene blue, and ascorbic acid, 27 
Toxins 
bacterial, 264 
isolation of, 264, 621 
preparation from Clostridium botuli- 


num, 264 
from Cl. welchii, enzymatic nature of, 
623 


crystalline, 621, 622 
production, 623 
Transaminases 
with pyridoxal phosphate in prosthetic 
group, 481 
Triglycerides, role of, in growth, 88 
Trimethylamino oxidase 
inhibition by cysteine, 15 
Triosephosphate 
in glycolysis, 133 
Triphosphopyridine nucleotide (TPN) 
on reaction rates and gas exchange, 132 
Triterpenoids, distinguished from sterols, 
656 
Tritium, 646 
Tropomyosin 
from muscle, 263 
properties of, 263 
Trypsin, 20, 40 
action on phosphorylase, 41 
effect on mushroom tyrosinase on, 41 
effect on thyrotropic hormone, 308 
inhibitors of, 42 
pancreatic, 41 
preparation from trypsinogen, 41 
Trypsinases, 36 


739 


Tryptophane 
in blood, 231 
conversion to auxin, 534 
deficiency of, 169 
degradation to indole, 619 
determination of, 228, 230 
in growth hormone, 313 
indolic pigments from, 460 
in lactogenic hormone, 309 
metabolism of, 169, 170 
in metabolism of Staph. aureus, 612 
and nicotinic acid, 190 
synthesis and breakdown of, 618 
in synthesis of nicotinic acid, 365 
synthesis of, pyridoxal phosphate in, 
111, 611 
in urine, 231 
Tryptophane acetyl-dl-, metabolism of, 
170 
d,l-Tryptophane, synthesis of, 238 
Tyrosinase, mushroom, 41, 162 
action on proteolytic anzymes, 41 
in oxidation of tyrosine, 20 
Tyrosine 
determination of, 228, 230 
indolic pigments from, 460 
oxidation of, 20, 462 
l-tryosyl-l-lysyl-glutamyl-l-, 
and degradation of, 235 
d-Tyrosine 
preparation of, 238 


U 


Uracil, effect on pernicious anemia, 398 
Ulcers, effect of fat tolerance on, 93 
Urease, inhibition by diamines, 26 
Uric acid, enzymatic oxidation of, 25 
Urine 

amylase activity of, 129 

tryptophane content of, 231 
Urochrome A, 25 
Uronic acids, 58, 59 


Vv 


synthesis 


Valine 
determination of, 230 
in growth hormone, 313 
and plant growth, 484 
Vanadium, as constituent of plants, 284 
Vegetables, nutritive value of, 285 
Vernolic acid, 84 
Vitamin A, 323-42 
antimony trichloride reaction, 339 
assay of, 338-40 
carotene as replacement for, 334 
and carotene, transport of, 333 
and carotenoid pigments, 334 
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Vitamin A (cont.) 
chemistry of, 323 
clinical aspects of, 335 
defficiency of, in calves, 334 
deposition in liver, 216 
effect of fattening rations on, 335 
human use of, 337 
of liver, 216 
liver choline and, 216 
liver storage of, 334 
methy! ether of, preparation of, 324 
on rats, calves, sheep, and humans, 331 
physicochemical assay, 339-42 
physiology and nutrition, 331 
plasma, effect of body temperature on, 
336 
pure preparations of, 338 
relation to color vision, 415 
relation to conjunctival thickening, 415 
relation to skin diseases, 415 
requirement in humans, 332 
and retinene, in squid, 449 
stability of, 343 
structure of, 327 
synthesis of, 324-30 
Vitamin A aldehyde, preparation of, 324 
Vitamin A:, 342 
biological activity of, 336 
toxicity of, 336 
Vitamin B 
nutritional requirements of, 410 
Vitamin B complex, 377 
defficiency of, 416 
effects of deficiency, 377 
needs of insects, 377 
Vitamin Be, see also Pteroylglutamic acid 
Vitamin B, conjugate, 40 
Vitamin B,. 
see also Pyridoxine 
in amino acid metabolism, 611 
in bacterial metabolism, 610 
Vitamin C 
see also Ascorbic acid 
effect of insulin shock on, 145 
Vitamin D, 342-53 
chemistry of, 351 
from cod liver oil, 352 
deficiency of, 353 
dietary effect of, 426 
physiology of, 352 
in rachitic animals, 276 
from salmon oil, 352 
from 7-dehydrocholesterol, 352 
Vitamin D, 
activity of, 352 
Vitamin Ds; 
effect of, 94 
efficiency of, 352 
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Vitamin E 

in acetylcholine synthesis, 217 

action of, in enzyme systems, 346 

as antioxidant, 180, 186, 194 

antioxygenic action of, 184 

assay of, 349-51 

chemistry of, 342 

clinical importance of, 348 

deficiency of, 183, 185, 187, 345 

determination of, 341 

effect on alloxan diabetes, 343 

effect on muscle metabolism, 188 

and fat metabolism of chicks, 344 

human requirements of, 348 

linkage with fat metabolism, 342-46 

in nutrition, 347 

physiology and nutrition, 342-49 
Vitamin M, see Pteroylglutamic acid 
Vitamins, antagonistic analogues of, 380 
Vitamins, fat-soluble, 323-53 
Vitamins, unidentified, 378 
Vitamins, water-soluble, 359-80 

nutritional requirements of, 403 


WwW 


Waxes, melting points of, 81 
Wool, hydrolysate, fractionation of, 236 


xX 


Xanthine, 15 
Xanthine oxidase, 16 
Xanthophylls, 
in adipose tissue of rabbits, 460 
and carotenes 
in fish, 454 
in frogs, 455 
in ophiuroids, 447 
dietary, in hens, 457 
and mytiloxanthin, in mollusks, 448 
in sponges, 445 
Xylose, estimation of, 75 


Y 


Yeast, as antioxidant, 182 


Z 


Zeaxanthin, in birds, 458 
Zein, hydrolysis of, 50 
Zinc 
effect on penicillin, 284 
in plant nutrition, 521 











